The most common arrhythmia in older adults is atrial fibrillation with an estimated prevalence of approximately 9% in adults aged 80 years or older and a concomitant increased burden of developing stroke. Additionally, over the past decade, both the incidence and prevalence of atrial fibrillation has markedly increased 1 and, with it, the total number of patients potentially requiring long-term oral anticoagulation therapy for the prevention of stroke and systemic embolism. In 2009, the estimated number of atrial fibrillation diagnoses in the United States was 2,643,000
with equal distribution between men and women and 82% at ages 65 or older with that number increasing 10% between 1999 to 2005. 2 The magnitude of the problem is exemplified by the fact that the risk of stroke in patients with atrial fibrillation increases with age and accounts for about 45% of embolic strokes, approximately 100,000 annually in the US. 3 The advent of the novel oral anticoagulants has strikingly shifted the goalposts in the field of stroke prevention. Large randomized trials of 4 agents involving 71,683 participants 4 have demonstrated that these drugs are at least noninferior to warfarin for the prevention of stroke and systemic embolism and, in the case of of apixiban and higher doses of dabigatran, the trials demonstrated superiority over warfarin. In addition, these agents have demonstrated a consistent and striking impact on reducing intracerebral hemorrhage and major bleeding.
Moreover, a recent meta-analysis demonstrated an overall reduction in mortality of approximately 10%. 4 A major issue in these studies is the increased bleeding and stroke rates in select populations. Among patients with atrial fibrillation treated with anticoagulation, the risk of was found to be higher among Asians, Blacks, and the elderly. 5 Complicating the treatment for atrial fibrillation in the aging population is a higher risk of bleeding. This is another example of what we find often in medicine, namely; the greater the potential benefit the greater the risk. In the 45% of embolic strokes, approximately 100,000 annually in the US. 3 The advent of the novel oral anticoagulants has strikingly shifted the goalposts in the fiel eld d d of of of s str tr trok ok oke e e pr r rev ev eve ention. Large randomized trial al als o of 4 agents invo vo v lvin in ng g g 71 7 ,683 participants 4 h ha hav ve ve demonst tra rat te ted d d th th ha at a t t the he hese se se d d dru rugs gs gs a are e e a a at le eas ast t no oni ni infe er eri io ior r to to w wa a arf fa fari rin n fo or t the he he p pre reve ve v nt nt n io io ion n n f of of t tro ro oke ke ke a and nd s s sys y yste temi mi mic c em em mb bo boli l sm m m a a and nd nd, , , i in in t t the he e c c ca a ase e e of of o of f f ap pi pixi xi xiba ba ban n an an a d d d hi hi high gh gher er d dos os ses es s o of f f da da dabi ig ga gatr tr t an an n, t th the rials demon nst st tra ra rate te ed d d su su supe pe perior or orit it ity y y ov ov over er r w w war ar arfa fa fari ri rin. n. n. I In n n ad ad addi di diti t on on on, , th th thes es ese e e ag a a en en ents ts ts h h hav av ave e e de de emo mo mons ns n tr tr t ated a case of atrial fibrillation, this is easily accounted for by the fact that many of the components of risk stratification scores for stroke are also incorporated into algorithm used to predict the risk of bleeding. This requires careful consideration to ensure both efficient and safe oral anticoagulation and, in the case of the "novel" oral anticoagulants, it is imperative that protocols be put into place to optimize their use in multiple situations; e.g. renal dysfunction, during procedures, following a bleeding episode, and using metrics to determine how to measure their effect. In addition, anticoagulants are widely underutilized in the community in general and, in particular, among the elderly. It appears that physicians are more concerned about bleeding in contrast to patients in whom the major fear is that of stroke. 6, 7 To compound the problem further, even among patients prescribed anticoagulants, there is a high rate of discontinuation. In the setting of cardiovascular disease, most elderly with atrial fibrillation who undergo percutaneous coronary intervention with stent placement receive dual rather than triple therapy at discharge. 8 Addressing the problem of atrial fibrillation in the aging population is a study by
Halperin in the current issue of Circulation. 9 To examine atrial fibrillation in the elderly, this group utilized the ROCKET AF (Rivaroxaban Once-daily oral Direct Factor Xa Inhibition
Compared with Vitamin K Antagonism for Prevention of Stroke and Embolism Trial in Atrial
Fibrillation) trial using a prespecified secondary analysis comparing outcomes in patients aged >75 years with younger patients. The ROCKET AF trial, a randomized, double-blind, doubledummy study of rivaroxaban and warfarin in non-valvular atrial fibrillation, initially showed that this new oral factor Xa inhibitor was noninferior to warfarin. 10 In the current analyses, there were 6229 patients aged >75 years with AF and >2 stroke risk factors who were randomized to warfarin or rivaroxaban. The primary endpoint was all strokes (ischemic or hemorrhagic) and further, even among patients prescribed anticoagulants, there is a high rate of di isc sc con n nti tinu nu n at at atio io ion. n. n In he setting of cardiovascular disease, most elderly with atrial fibrillation who undergo t t pe erc rc cut ut uta an aneo eo ous u u cor or ron on ona ary intervention with stent pl l lac ac a e e ement receive du d d al l ra ra rat th ther than triple therapy a d di disc c cha h rge. 8 Ad Addr dr dres essi sing ng ng t the he e p p pro robl lem em em o o of f f at at a ri rial al a f f fib ib ibr r rill ll la a ati tion on on in n n th h he e e a ag agin in ing g po po popu pu pula la ati i ion on i i is s a a a st st tud ud udy y b by by
Halperin in th th he e e cu cu curr rr rren en ent t t is i i su u ue e e of of o Ci Ci Circ rc cul u u at at atio io on n n. . 9 9 9 T T To o o ex ex exam am amin n ne e e at at a ri ri r al al al f f fib i i ri ri rill ll llat at atio io ion n n in in i t t the he he e e eld ld lder er e ly, this systemic embolism according to intention to treat. They found that older participants had higher rates of primary events (2.57% vs. 2.05%/100 pt-yrs, and major bleeding (4.63% vs. 2.74%/100 pt-yrs). Hemorrhagic stroke rates in patients >75 were similar to younger patients with no interaction between age and response to rivaroxaban. The conclusion was, as expected, older patients with atrial fibrillation have higher rates of stroke, embolic events and major bleeding, but the relative efficacy and safety of rivaroxaban compared with warfarin did not differ with age.
In general terms, these findings are consistent with benefit seen in previous subgroup analyses including the demonstration that, in patients with peripheral arterial disease in ROCKET AF, there was no statistically significant higher risk of stroke or systemic embolism and there was similar efficacy outcomes in patients treated with rivaroxaban and warfarin.
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These findings are also consistent with observations seen with other newer oral anticoagulants.
The benefits of apixaban vs. warfarin have been shown to be consistent in patients with atrial fibrillation regardless of age. In fact, adjusting for the higher risk at older age, the absolute benefits of apixaban were reported greater in the elderly.
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In addition to potentially offering benefit in terms of bleeding risk, newer oral anticoagulants may offer increased convenience for elderly patients, because of their more predictable pharmacologic profiles, a rapid onset of action, a broader therapeutic window, and no specific requirement for routine coagulation monitoring. Also, these therapies have far fewer food and drug interactions as compared with warfarin. 13 The question remains, even if reassured that the use of new oral anticoagulants is, at least, non-inferior in terms of risk/benefit, can we do better? Already, anticoagulants are recommended in patients with atrial fibrillation aged 75 years or above after assessing the bleeding risk using ROCKET AF, there was no statistically significant higher risk of stroke or system em mic ic c emb mb mbol ol olis is ism m and there was similar efficacy outcomes in patients treated with rivaroxaban and warfarin.
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the HEMORR2HAGES or HAS-BLED scores. 14 Some suggest HAS-BLED has better predictive value in the elderly. 15 However, can these scores be improved upon to assist with their use in the older patient? In the elderly, newer oral anticoagulants, all of which are renally excreted to a variable extent, should take into account renal function as well as and cognitive function specifically for adherence to treatment. 16 It should be emphasized that renal function is a dynamic entity that requires frequent re-assessment. Furthermore, all but one of the 4 anticoagulants are prescribed twice daily and, given their shorter half-lives, compliance is a critical issue. Additional therapies including antiarrhythmic drugs should be used cautiously in elderly patients due to the frequency of metabolic abnormalities and higher risk of drug interactions.
Is there still a role for warfarin? Warfarin remains the drug of choice in patients with mechanical valves, left ventricular thrombi, rheumatic mitral valve disease and severe renal dysfunction. In patients on warfarin with a stable INR and easy access to an anticoagulation clinic or among whom home INR testing has been effective, there is certainly no compelling rationale for switching to a newer oral anticoagulant. In patients in whom compliance is an issue, the ability to check the INR is helpful. This is also the case in patients at a higher risk of bleeding in whom INR monitoring to maintain with a goal in the low therapeutic range is a reasonable option. It is also possible that newer medications such as Tercarferin, an orally active Vitamin K epoxide inhibitor, will have a role in select settings such as in valvular disease. Finally, cost will remain an issue for many, especially the elderly.
While more recent fundamental biological, diagnostic, and therapeutic developments raise hope that atrial fibrillation and/or the resulting stroke can be prevented or mitigated, many gaps do and will remain and likely will include older adults with a myriad of risks and nteractions.
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http://circ.ahajournals.org/ Downloaded from medications. Thus, the public health importance atrial fibrillation and stroke in elderly adults remains strong and should direct areas for investigation that may mitigate stroke-related morbidity. Clearly needed are innovative approaches that may ultimately facilitate the application of novel preventive, diagnostic, and therapeutic insights into the management of older adults with atrial fibrillation. 17 Nonetheless, the search for new approaches should not divert attention away from improving on what is already in place. Firstly, the gap between those eligible for oral anticoagulants and those receiving these drugs must be closed. Second, it should also be emphasized that the data supporting aspirin as an alternative to warfarin are not strong and the recent ESC guidelines do not identify any role for aspirin in stroke prevention in atrial fibrillation. Aspirin may be a major contributor to bleeding in patients already on warfarin and in the elderly; in particular, the reasons for concomitant aspirin therapy need to carefully evaluated. 18 Third, we should appreciate that the majority atrial fibrillation may be the consequence of risk factors causing increased arterial stiffness, diastolic dysfunction and atrial volume overload. 19 Thus, it may be prudent to aim for aggressive risk factor modification as an intrinsic aspect in the management of atrial fibrillation. 20 In summary, in this issue of Circulation, Halperin and colleagues, using data from the ROCKET AF trial demonstrate the utility of using rivaroxaban in older adults. Regardless of the medication chosen, however, older patients must always be treated cautiously due to an increased risk of stroke and bleeding, and additional challenges related to drug interactions.
Despite the higher risk of primary events as well as risk due to the medications themselves, newer oral anticoagulants may be suitable alternatives to warfarin in older patients due to specific advantages; no need for regular monitoring, more rapid onset of action, and fewer drug ecent ESC guidelines do not identify any role for aspirin in stroke prevention in n at atri ri r al al l fibrillation. Aspirin may be a major contributor to bleeding in patients already on warfarin and in h he e el el elde de de l rl rly; y; y; i i in n n pa a art rt rtic icular, the reasons for concomi mi mita tan nt aspirin thera ra apy p n nee ee eed d to carefully ev val al lua u ted. 18 8 Th Th hir ir i d d d, w we e sh sh shou o ould ld ld a app pp pre re eci ciat ate e tha ha at the m m majo o ori ri ity ty a atr tr ria ial l fi ib bri rill ll llat atio ion n ma m may y be be be t the he he co on ns nseq eq eque uenc nc ce e e of of r r ris s sk k fa fa act t tor ors c ca caus us sin in ing g g in incr cr c ea ea ease se sed d ar ar a te te eri i ial a s sti ti iff ff ffn ne ness ss ss, , d d dias as asto to t li li ic d dys ys sfu fu func nc n ti ti tion on on a and nd nd a atr tr ria ial l l volume overl rloa oa oad. d. d 19 19 19 Th Th hus u u , it it it m m may ay ay b b be e e pr pr rud ud uden en ent t t to to to a aim im im f f for o a a agg gg ggr res es essi si sive ve v r r ris is i k k k fa fa fact ct ctor or o m m mod od odif if fic ic cat a ion as an and food interactions. As additional data is gathered in this large and higher risk population, our ability to guide optimal use in terms of risk/benefit as well as choose the optimal medication/dosage and mitigate drug interaction, will expand and lead to better care of our older patients. However, while there is no doubt about the benefits of oral anticoagulation in the elderly, focus must be placed on reducing their risk. 
